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(57)Abstract: 

PURPOSE: To provide a laminated semiconductor porcelain 
composition which enables a re-oxidation process to be performed at 
a low temperature without damaging ohmic contact when employing a 
metal of the Ni system for internal electrodes, and hence can 
decrease the resistivity and increase the temperature coefficience 
resistivity. 

CONSTITUTION: When forming a laminated semiconductor porcelain 
composition having a positive resistance temperature characteristics 
and comprising a sintered body 4 formed by alternating placing 
semiconductor ceramic layers 2 and internal electrodes 3, the mol 
ratio Ba site/Ti site of the semiconductor porcelain 1 is made 0.99 to 
1 .05, part of Ba site is substitued for by Ca in the range of 5 to 
40mol% converted to Ca, and manganese is added in the range of 
0.005 to 1mol% converted to Mn. 
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* NOTICES * 



Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the semi-conductor porcelain constituent which enabled it to improv 
a temperature coefficient of resistance while it can perform low-temperature reoxidation processing, as a result can 
make specific resistance small, without spoiling ohmic contact, in case an electric resistance value adopts nickel syst 
metal especially as an internal electrode about the laminating mold semi-conductor porcelain which has the forward 
resistance temperature characteristic which changes with temperature. 
[0002] 

[Description of the Prior Art] The barium titanate system semi-conductor porcelain which has a forward resistance 
temperature characteristic has the property which resistance increases rapidly above the Curie point, for example, is 
widely used as the overcurrent-protection component of a circuit, or a component for demagnetization of the Braun- 
tube frame of television. Moreover, in the above-mentioned semi-conductor porcelain, in order to stop power 
consumption as much as possible, the request of the reduction in resistance is strong and some which were proposed 
JP,3-65559,A are one of things corresponding to such a request conventionally. According to this, semi-conductor 
porcelain with the low and resistance in a room temperature and the large standup width of face of the resistivity in t 
temperature more than the Curie point is obtained, for example. However, conventionally [ above-mentioned ], with 
semi-conductor porcelain of the veneer mold by the official report, since a limitation is to enlarge an electrode surfac 
product, resistance is set to lohms or more, and it cannot respond to low resistance-ization in recent years. 
[0003] As what is replaced with such a veneer mold, the semi-conductor porcelain of a laminating mold is proposed 
conventionally. By really sintering the layered product which comes to carry out the laminating of the internal electr 
to a semi-conductor ceramic layer by turns, and coming to form a sintered compact, according to this laminating mol 
semi-conductor porcelain, this laminating mold semi-conductor porcelain can increase the electrode surface product 
an internal electrode sharply, enables low resistance-ization so much, and can respond to an above-mentioned reaues 
[0004] ^ 

[Problem(s) to be Solved by the Invention] By the way, it is necessary to adopt the metal excellent in ohmic nature a 
the thermal resistance at the time of baking as the above-mentioned internal electrode. As such a metal, nickel or nic 
system alloy is effective. However, when adopting this nickel metal as an internal electrode, and it calcinates in 
atmospheric air like the usual veneer mold, there is a problem that an electrode will oxidize. Therefore, in order to 
avoid oxidation of nickel metal, a ceramic layer and nickel electrode are once calcinated to coincidence in reducing 
atmosphere, and it is made to perform reoxidation processing at the low temperature which is extent to which nickel 
does not oxidize after this. However, in case this reoxidation processing is performed, the ohmic contact to a ceramic 
layer and an intemal electrode may not be acquired, there is a problem that resistance rises as a result or a temperatur 
coefficient of resistance gets worse, and the improvement at this point is demanded. 

[0005] The purpose of this invention is to offer the laminating mold semi-conductor porcelain constituent which can 
make resistance small, without spoiling the ohmic contact at the time of adopting nickel system metal as an intemal 
electrode, and performmg low-temperature reoxidation processing. 
[0006] 

[Means for Solving the Problem] When these artificers inquire in order to improve the ohmic contact at the time of 
performing the above-nientioned reoxidation processing, by specifying the constituent of the ceramic which constitu 
semi-conductor porcelain, they hit on an idea for ohmic contact to be improved, as a result for low resistance-ization 
be realized, and accomplish this invention. 

[0007] Then, this invention is set to the laminating mold semi-conductor porcelain constituent which has the forward 
resistance temperature characteristic which comes to carry out the laminating of a semi-conductor ceramic layer and 
intemal electrode by turns. While setting the mole-ratio Ba site / Ti site of this semi-conductor porcelain to 0.99-1 .05 
converting a part of above-mentioned Ba site into calcium and permuting from calcium in [ 5-40 mol ] % It is 



characterized by having converted manganese into the above-mentioned semi-conductor porcelain at Mn and 
Containing in [ 0.005-1 mol ] %. 

[0008]llere, the above-mentioned Ba/Ti mole ratio was limited because the standup of resistance was no longer seen 
when this mole ratio was made less than into 0.99 and reoxidation processing is performed at low temperatur? and i 
because the specific resistance in a room temperature will become high if the above-mentioned mole ratio exceeds 
1.05. Moreover, the amount of permutations of calcium was limited because the standup of resistance when it perfor 
reoxidabon processing at low temperature, even if this amount exceeded 40-mol % even less than [ 5 mol % 1 was no 
longer seen. Furthermore, it is 0.005 to have limited the content of Above Mn. It is because room temperature specif 
resistance will become high under by mol % if the standup of resistance is no longer seen and one-mol % is exceede 

[Function] Since Mn of the specified quantity was added while according to the laminating mold semi-conductor 
porcelain constituent concerning this invention setting the mole-ratio Ba site / Ti site of semi-conductor porcelain to 
0.99-1.05 and permuting a part of Ba site by calcium, while being able to improve the ohmic contact to the semi- 
condtictor ceramic ayer and internal electrode at the time of performing low-temperature reoxidation processing usin 
ilJiFov^^^^ ""^^ resistance small as a result, a temperature coefficiem of resistance can be 

[0010] 

[Example] Hereafter, the example of this invention is explained about drawing. Drawing 1 and drawing 2 are drawin 
lor explaimng the laminating mold semi-conductor porcelain constituent by one example of this invention. In drawin 
I is the laminating mold semi-conductor porcelain of this example. It is a rectangular parallelepiped-Iike thing and a 
layered product is formed in the topmost part of this, and the bottom for the ceramic layer 6 as a dummy in piles and 
this semi-conductor porcelain 1 really sinters this layered product, it forms a sintered compact 4 and is constituted 
while It carries out the laminating of the internal electrode 3 which consists of a semi-conductor ceramic layer 2 whi 
uses barium titanate as a principal component, and a nickel-Pd alloy by turns. This sintered compact 4 carries out 
elevated-teniperature baking of the above-mentioned layered product in a reducing atmosphere, and is formed by 
pertorming low-temperature reoxidation processing in air after this. 

[001 1] Left of the above-mentioned sintered compact 4, Only end side 3a of each above-mentioned internal electrod 
is exposed to the right end sides 4a and 4b by turns, and other end faces are located inside the ceramic layer 2 and ar 
laid underground m the sintered compact 4. Moreover, left of the above-mentioned sintered compact 4 Covering 
formation of the external electrode 5 which consists of Ag is carried out in the right end sides 4a and 4b and this 
mm?. A f ? ^ electrically connected to end side 3a of the above-mentioned internal electrode 3 ' 
[0012] And die ceramic layers 2 and 6 of the semi-conductor porcelain 1 convert manganese into the above-mention 
semi-conductor porcelain at Mn, and are constituted by the constituem which it comes to contain in [ 0 005-1 mol 1 % 
while the mole-ratio Ba site / Ti site has become within the limits of 0.99-1.05, and they convert a part of above- 
mentioned Ba site into calcium and permute it from calcium in [ 5-40 mol ] %. 

f^^l?^Jl^f'*\! manufacture approach ofthe above-mentioned semi-conductor porcelain 1 is explained First the 
are BaC03 of a high grade, Ti02, CaC03, La2 03, Mn02, and Si02 as a raw material, ft prepares and each of these 
raw materials are prepared as as the following presentations! 

(Ba0.998-X CaX LaO.002) After putting in in the pot made from polyethylene and carrying out grinding mixing with 
pure water and a zircoma ball for 5 hours, it is made to diy and temporaiy baking of the m Ti03+y 
^^^^clrflo^^^^ -0.015m=0.98 - 1.06 above-mentioned raw material is carried out at 11 50 

[0014] subsequently, this temporal quenching - an adult is ground again, temporary baking powder is formed and 
this temporaiy baking powder is put into the pot made from polyethylene, and a zirconia ball, a plasticizer, a solution 

lV2Tn'T'', \t 'f'^i T "^^^^ ^""^ 1^ of predetermined viscosity 

obtained. By the doctor blade method, it is thickness 100 about this slurry, mum ft forms in a ceramic green sheet an 

mmfi m'' Pierced m the shape of a strip of paper, and many semi-conductor ceramic layers 2 ^id 6 are fom 

[0015] Next, the paste which consists of a nickel-Pd alloy is screen-stenciled on the top face of the above-mentioned 
semi-conductor ceramic layer 2, and an internal electrode 3 is formed in it. Only end side 3a of this is prolonged to th 
mm c u ^' ^""^ ^"^^'"^^ dcctiodc 3 forms other end faces so that it may be located inside 

[UU16J Subsequently, as shown in drawing 2 , the above-mentioned ceramic layer 2 and an internal electrode 3 lap bv 
turns, and end side 3a of this internal electrode 3 is the left of the ceramic layer 2, A laminating is carried out so that 
may expose to a right end edge by turns, and the ceramic layer 6 for dummies is put on the top face of this and an 
interior surface of tongue. This is pressurized and stuck in the direction of a laminating by pressure with a press a 
layered product is formed, a cutter cuts this layered product, and, thereby, it is x2.0mm wide 2.3mm long A dimensi 
is made Thereby, only end side 3a of each above-mentioned internal electrode 3 is the left of a layered product It w 
expose to a right end side and the remaining end face will be enclosed in a layered product 



[0017] Next, after carrying out heating baking of the above-mentioned layered product at 1350 degrees C for 2 hours 
the redttcing atmosphere of H2 / 2 = 3% of N, in atmospheric air, it heats by 800 ** for 2 hours, and low-temperature 
reoxidation processing is performed. This obtains a sintered compact 4. To the last, it is the left of this sintered comp 
4, After applying Ag paste to the right end sides 4a and 4b, it can be burned, the external electrode 5 is formed and e 
side 3a of this external electrode 5 and the above-mentioned internal electrode 3 is connected electrically. The 
laminating mold semi-conductor porcelain 1 which has the forward resistance temperature characteristic of this 
example by this is manufactured. 
[0018] 
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[0019] Table 1 shows the result of the characteristic test which checks the effectiveness of the semi-conductor 
porcelain 1 of this example and which went to accumulate. This trial changed the Ba/Ti ratio in 0.98-1.06, as shown 
a table. Moreover, it is the addition of Mn while changing the amount of permutations of calcium in [ 2-45 mol ] % 
0.002-1 .5 It was made to change in the range of mol %, and many samples were manufactured by the above-mention 
approach. And ordinary temperature of each of this sample (25 **) Resistivity which can be set (omega) And it carri 
out by measuring the resistance rate of change (rho250/rho25) in 0 - 250 **. In addition, front Naka and * mark show 
the outside of the range of this invention, 

[0020] When a Ba/Ti ratio is set to 0.98 so that clearly also from Table 1, although resistance is as low as 0.4ohms o 
less, with resistance rate of change, the standup of resistance is not small regarded as 0.5 %. Moreover, when a Ba/T 
ratio is set to 1.06, room temperature resistance is large with 2.01 ohms or more. Furthermore, it is the amount of 
calcium, Two-mol % And when it considers as 45-mol %, resistance rate of change is as small as 0.2 % and 0.8%, an 
the standup of resistance is not seen for each sample. It is the amount of Mn fiirther again 0.002 When mol%, there i 



no standup of resistance, and it is 1.5 conversely. If mol % is exceeded, the resistivity in a room temperature is large 
With 3.32 ohms. ^ 

[0021] On the other hand, by 0.99-1.05, the amount of calcium is 2-40-mol %, and as for the amount of Mn, by each 
^TJl'f-. n u """^^ invention within the limits it is [ this invention ] %, the resistivity in a room temperature 
oi ^0/ '-ru ' °' moreover, resistance rate of change of a Ba/Ti ratio is improving with 8 6 - 

86.7 /0. Thus, accordmg to this example, even if it performs low-temperature reoxidation processing using nickel alio 
ohmic contact can be secured certainly, and by constituting the presentation of semi-conductor porcelain as mentione 
^^ove^shows that a resistance temperature characteristic can be improved sharply. 

[Effect of the Invention] According to the laminating mold semi-conductor porcelain constituent applied to this 
invention as mentioned above, the mole-ratio Ba site / Ti site of semi-conductor porcelain are set to 0.99-1 05 And 
while converting a part of Ba site into calcium and permuting by calcium in [ 5-40 mol ] % manganese - Mn - 
converting - 0.005-1-mol % - since it added, there is effectiveness which enable adoption of nickel alloy with whic 
ohmic contact is acquired, as a result can improve specific resistance and a temperature coefficient of resistance 



[Translation done.] 



